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depth of the introduction needle relatively to the tray or the 
amphibian oocytes during the introduction of the sample and 
introducing the sample into the plural amphibian oocytes at the 
depth. 
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* NOTICES * 




JPO and MCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect flie original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amphibian oocyte sample installation equipment carry out having the control section which 
make input the depth of the above-mentioned introductory needle to the above-mentioned tray or the 
above-mentioned amphibian oocyte of sample installation in the case as the mechanical component to 
which the relative position of the tray holding two or more amphibian oocytes, the introductory needle 
which introduce a sample into two or more above-mentioned amphibian oocytes, and the above-mentioned 
tray and the above-mentioned introductory needle moves, and controls the above-mentioned migration, and 
introducing a sample to the amphibian oocyte of the above-mentioned plurality in the above-mentioned 
depth as the description. 

[Claim 2] The above-mentioned mechanical component is amphibian oocyte sample installation equipment 
according to claim 1 characterized by making the relative position of the above-mentioned tray and the 
above-mentioned introductory needle drive in the direction of a three dimension. 
[Claim 3] Amphibian oocyte sample installation equipment according to claim I or 2 characterized by 
furthermore having the visual-information-acquisition section of the above-mentioned amphibian oocyte at 
the time of sample installation. 

[Claim 4] The above-mentioned visual-information-acquisition section is amphibian oocyte sample 
installation equipment according to claim 3 characterized by being a camera. 

[Claim 5] the amphibian oocyte sample installation equipment according to claim 3 or 4 which has further 
the means which relates with the location on the above-mentioned tray of each cell the vision information 
of each above-mentioned amphibian oocyte obtained by the above-mentioned visual-information- 
acquisition section. 

[Claim 6] Amphibian oocyte sample installation equipment given in any 1 term of claims 3-5 characterized 
by having further the storage section which memorizes the above-mentioned vision information. 
[Claim 7] The above-mentioned tray is amphibian oocyte sample installation equipment given in any I 
term of claims 1 -6 characterized by having two or more holes for holding two or more above-mentioned 
amphibian oocytes. 

[Claim 8] For a plane cylinder or a plane pars basilaris ossis occipitalis, a base is [ the above-mentioned 
hole / a diameter at the maximimi equator ] amphibian oocyte sample installation equipment according to 
claim 7 to which it is characterized by being 1 .4 to 2 mm in a cone form. 

[Claim 9] For a plane cylinder or a plane pars basilaris ossis occipitalis, the base of the above-mentioned 
hole is amphibian oocyte sample installation equipment according to claim 7 with which it is characterized 
by a diameter at the maximxmi equator being 105-150% of a diameter of two or more above-mentioned 
amphibian oocytes in a cone form. 

[Claim 10] Amphibian oocyte sample installation equipment given in any 1 term of claims 1-9 
characterized for the surface location of the oocyte on the above-mentioned tray by the thing of vision 
information, pressure variation, a temperature change, an electric change, humidity, and pH change which 
any one detects at least. 

[Claim 11] The amphibian oocyte sample installation system carry out having the mechanical component to 
which the relative position of the tray holding two or more amphibian oocytes, the introductory needle 
which introduce a sample into two or more above-mentioned amphibian oocytes, and the above-mentioned 
tray and the above-mentioned introductory needle moves, the control section which control the above- 
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mentioned migration, the il^l^lnEtion acquisition section which acquire l^l^^sion information on the 
above-mentioned amphibian oocyte at the time of installation, and the storage section which accumulate 
the above-mentioned information, and introducing the above-mentioned sample to two or more above- 
mentioned amphibian oocytes as the description. 

[Claim 12] The above-mentioned tray is an amphibian oocj^e sample installation system according to claim 
1 1 characterized by having two or more holes for holding two or more above-mentioned amphibian 
oocytes. 

[Claim 13] For a plane cylinder or a plane pars basilaris ossis occipitalis, the base of the above-mentioned 
hole is the amphibian oocyte sample installation system according to claim 12 by which it is characterized 
by a diameter at the maximum equator being 105-150% of a diameter of two or more above-mentioned 
amphibian oocytes in a cone form. 

[Claim 14] The process which sets the depth of the above-mentioned tray or the above-mentioned 
introductory needle to the above-mentioned amphibian oocyte as the 1st depth using the equipment which 
has a tray holding two or more amphibian oocytes, and the introductory needle which introduces a sample 
into two or more above-mentioned amphibian oocytes. The process which introduces a sample into the 1st 
oocyte of two or more above-mentioned amphibian oocytes with the above-mentioned introductory needle 
at the 1st depth of the above. The amphibian oocyte sample installation approach characterized by having 
the above-mentioned tray, the process to which the relative position of the above-mentioned introductory 
needle is moved automatically, and the process which introduces a sample into the 2nd oocyte of two or 
more above-mentioned amphibian oocytes with the above-mentioned introductory needle continuously at 
the 1 st depth of the above. 

[Claim 15] The process which introduces a sample into the 1st oocyte of two or more above-mentioned 
amphibian oocytes with the above-mentioned introductory needle using the equipment which has a tray 
holding two or more amphibian oocytes, and the introductory needle which introduces a sample into two or 
more above-mentioned amphibian oocytes. The above-mentioned tray, the process to which the relative 
position of the above-mentioned introductory needle is moved, and the process which introduces a sample 
into the 2nd oocyte of two or more above-mentioned amphibian oocytes with the above-mentioned 
introductory needle continuously. The amphibian oocyte sample installation approach characterized by 
having the process which receives the condition of the oocyte at the time of the above-mentioned sample 
installation as vision information, and the process which accumulates the above-mentioned vision 
information. 

[Claim 16] The above-mentioned sample is the amphibian oocj^e sample installation approach according to 
claim 14 or 1 5 characterized by being a gene or protein. 

[Claim 17] The above-mentioned sample is the amphibian oocyte sample installation approach given in any 
1 term of claims 14-16 characterized by including a fluorescent material. 

[Claim 18] The amphibian oocyte sample installation approach given in any 1 term of claims 14-17 
characterized by controlling to make the same substantially the amoxint of installation of the sample 
introduced into the 1st oocyte of the above, and the sample introduced into the 2nd oocyte of the above. 
[Claim 19] Two or more amphibian oocytes to which introductory depth of a sample is characterized by 
introducing the above-mentioned sample on equal conditions substantially, respectively. 
[Claim 20] Amphibian oocyte according to claim 19 to which an introductory location is furthermore 
characterized by introducing the above-mentioned sample on the same conditions substantially. 
[Claim 21] Two or more amphibian oocytes according to claim 19 or 20 characterized by the amoimt of 
installation of the above-mentioned sample being substantially more fixed still. 

[Claim 22] The container characterized by having two or more amphibian oocytes to which introductory 
depth of a sample is characterized by introducing the above-mentioned sample on equal conditions 
substantially, respectively inside, and attaching the information about the time of the above-mentioned 
installation, and the information about the expiration date of the above-mentioned oocyte. 
[Claim 23] The container according to claim 22 characterized by having the amphibian ooc3^e of further 
the above-mentioned plurality of the introductory location of the above-mentioned sample, or the amoimt 
of installation of the above-mentioned sample substantially introduced on equal conditions also about any 
one at least inside. 

[Claim 24] Moving the relative location of the above-mentioned introductory needle to the above- 
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mentioned tray using the elj^ent which has a tray holding two or mo^B^phibian oocytes, and the 
introductory needle which introduces a sample into two or more above-mentioned amphibian oocytes 
Introduce a sample into each of two or more above-mentioned amphibian oocytes with the above- 
mentioned introductory needle, and the vision information of each amphibian oocyte on the above- 
mentioned plurality at the time of the above-mentioned installation comes to hand. The manufacture 
approach of amphibian oocyte that installation is characterized by collecting two or more oocytes 
introduced into **** of oocyte among two or more above-mentioned amphibian oocytes based on the 
above-mentioned vision information and that the sample was introduced. 

[Claim 25] Moving the relative location of the above-mentioned introductory needle to the above- 
mentioned tray using the equipment which has a tray holding two or more amphibian oocytes, and the 
introductory needle which introduces a sample into two or more above-mentioned amphibian oocytes 
Introduce a sample into each of two or more above-mentioned amphibian oocytes with the above- 
mentioned introductory needle, and the vision information of each amphibian oocyte on the above- 
mentioned plurality at the time of the above-mentioned installation comes to hand. The manufacture 
approach of amphibian oocyte that installation is characterized by collecting two or more oocytes 
introduced sober [ oocyte ] among two or more above-mentioned amphibian oocytes based on the above- 
mentioned vision information and that the sample was introduced. 

[Claim 26] The amphibian oocjrte group manufacture approach according to claim 24 or 25 which sets the 
depth of the above-mentioned amphibian oocyte or the above-mentioned introductory needle to the above- 
mentioned tray as the 1st depth before the above-mentioned installation, and is characterized by 
introducing a sample in the 1 st depth of the above at two or more above-mentioned amphibian oocytes. 
[Claim 27] The approach the introductory depth of a sample sells or transfers substantially two or more 
amphibian oocytes characterized by making a set two or more amphibian oocytes into which the sample 
was introduced, respectively on equal conditions. 

[Claim 28] How to sell or transfer two or more amphibian oocytes according to claim 27 characterized by 
attaching the information about the sample installation to two or more above-mentioned amphibian oocytes 
to the above-mentioned set. 

[Claim 29] The approach the introductory depth of a sample puts two or more amphibian oocytes 
introduced, respectively into a container, attaches the label which described the information about the 
sample installation to two or more above-mentioned amphibian oocytes in the above-mentioned container, 
and sells or transfers two or more amphibian oocytes on equal conditions substantially. 
[Claim 30] The temperature of the above-mentioned container is the approach of selling or transferring two 
or more amphibian oocytes according to claim 29 by which it is characterized by being adjusted by 1 8 
degrees C or more 22 degrees C or less. 

[Claim 3 1 ] The information about the sample installation to two or more above-mentioned amphibian 
oocytes is the approach of selling or transferring two or more amphibian oocytes of a publication to any 1 
term of claims 27-30 by which it is characterized by being the thing of the location which introduced the 
time of installation, the QA period of oocyte, and the sample, the depth which introduced the sample, and 
the probability of a manifestation concerning any one at least. 

[Claim 32] The approach using two or more amphibian oocytes which introduced a gene or protein into 
almost fixed location and depth as a sensor for screening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automated equipment which uses the pipet's needle for 
the oocyte of amphibians, such as a frog, and introduces samples, such as a gene, coloring matter, protein, 
** PUCHIDO, and a drug, into it. Moreover, it is related with the approach of selling or transferring the 
approach of introducing samples, such as a gene, coloring matter, protein, ** PUCHIDO, and a drug, into 
the specific location of amphibian oocyte, the amphibian oocyte quality was guaranteed to be about 
installation of a sample, and the amphibian oocyte which introduced the sample into a specific location and 
depth at the list. 
[0002] 

[Description of the Prior Art] The oocyte of frogs, such as a platanna which introduced samples, such as a 
gene, coloring matter, protein, ** PUCHIDO, and a drug Although it is widely used for the purpose, such 
as production of the protein as the check of an operation, the analysis of a gene fianction, and gene 
products, such as coloring matter to a viable cell, protein, ** PUCHIDO, and a drug, since size is obtained 
so much by low cost comparatively greatly Conventionally, each researcher bred the frog and was carrying 
out from extracting oocyte. 

[0003] When introducing samples, such as a gene, coloring matter, protein, ** PUCHIDO, and a drug, into 
the oocyte of amphibians, such as a frog, conventionally, the engineer was stabbing manually the pipet 
filled up with tiiese samples to oocyte under the microscope using the manipulator. An injector is equipped 
with a pipet and it carries out the regurgitation of the sample of a constant rate to intracellular with oil 
pressure or pneumatic pressure. Moreover, it considers as the approach of carrying out the seal of approval 
of the electrical potential difference, and carrying out the regurgitation of the sample of a constant rate to 
intracellular, and there are JP,5-192171,A and JP,6-343478,A. Any approach is the technique of bringing a 
needle close to a cell manually and introducing a sample, observing a cell imder a microscope. 
[0004] 

[Problem(s) to be Solved by the Invention] Installation of the gene by the above-mentioned hand control 
etc. had the problem of changing the rate of the oocyte which has introduced the sample with an engineer 
individual's workmanship, the level of skill, etc. Since the numbers of oocytes which this can sample 
introduce per fixed time amount the whole engineer differ, it is one of the causes that whenever 
[ conversion /-like at the time of ** of a sample ] varies among engineers. Are concemed, there is no this 
invention in an engineer's workmanship and the level of skill, and it is setting to make regularity the 
number of processing per time amoxmt to one of the purposes. 

[0005] Moreover, the above-mentioned conventional technique was difficult to control depth also by the 
engineer who consideration to unification-izing sample installation depth to oocyte was not carried out, but 
became skillfiil. Consequently, it was to depend for the sample installation to specific intracellular 
organelles, such as a nucleus, by chance. This invention is setting to one of the piuposes to make easy 
sample installation to the intracellular organelle in which control in the depth direction to a nucleus etc. is 
possible by unification-izing sample installation depth, 

[0006] It was difficult not to carry out consideration to saving the information on the cell at the time of 
introducing a sample with the fiirther above-mentioned conventional technique, but to acquire correlation 
with sample installation information and a subsequent cell reaction. Therefore, the purpose of this invention 
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is to acquire these correlati^^ 

[0007] Moreover, since oocyte was supplied separately conventionally, mass production method and good 
production of the timing according to need were impossible. Therefore, other purposes of this invention are 
about the oocyte which introduced the specific sample, or the oocyte which guaranteed having introduced 
the specific sample into the fixed location to sell and convey [ production and ]. 
[0008] 

[Means for Solving the Problem] This invention offers the equipment which uses the pipefs needle and 
introduces samples, such as a gene, coloring matter, protein, ** PUCHIDO, and a drug, into the location of 
the arbitration of the oocyte of amphibians, such as a frog, and the depth of arbitration in automatic control, 
in order to solve the above-mentioned technical problem. 

[0009] Namely, the tray on which this invention holds two or more amphibian oocytes and the introductory 
needle which introduces a sample into two or more above-mentioned amphibian oocytes. It has the control 
section which is made to input the depth of the above-mentioned introductory needle to the above- 
mentioned tray or the above-mentioned amphibian oocyte in the case of sample installation as the above- 
mentioned tray and the mechanical component to which the relative position of the above-mentioned 
introductory needle is moved, and controls the above-mentioned migration. The amphibian oocyte sample 
installation equipment characterized by introducing a sample into the amphibian oocyte of the above- 
mentioned plurality in the above-mentioned depth is offered. 

[0010] Moreover, the tray on which this invention holds two or more amphibian oocytes and the 
introductory needle which introduces a sample into two or more above-mentioned amphibian oocytes. The 
above-mentioned tray and the mechanical component which moves the relative position of the above- 
mentioned introductory needle in the direction of a three dimension. It has the control section which 
controls the above-mentioned migration, the information acquisition section which acquires the vision 
information on the above-mentioned amphibian oocyte at the time of installation, and the storage section 
which accumulates the above-mentioned information, and the amphibian oocyte sample installation system 
characterized by introducing the above-mentioned sample into two or more above-mentioned amphibian 
oocytes is offered. Thereby, it became possible to two or more amphibian oocytes to introduce a sample 
into almost fixed depth quickly. 

[001 1] Furthermore, as for the above-mentioned tray, a base has the hole where a plane cylinder or a plane 
pars basilaris ossis occipitalis is characterized by a diameter at the maximxmi equator being 105-150% of a 
diameter of two or more above-mentioned amphibian oocytes in a cone form. The installation to the same 
field was attained about about 80 percent of two or more oocytes on a tray, without this using other special 
means. 

[0012] this invention person etc. found out that proteinic functional manifestation effectiveness differed in 
the case where mRNA is sober introduced with the case where mRNA is introduced into **** of oocyte, 
when mRNA was introduced into oocyte. That is, in order to suppress dispersion in the functional 
manifestation effectiveness of the protein between oocytes, it becomes important to bring together the 
oocyte which introduced mRNA in the same field. In this invention, the information on the cell at the time 
of introducing a sample is saved, and it makes it possible to draw correlation with a subsequent cell 
reaction easily. 

[0013] Furthermore, the equipment which has a tray holding two or more amphibian oocj^es and the 
introductory needle which introduces a sample into two or more above-mentioned amphibian oocytes is 
used for this invention. The process which sets the depth of the above-mentioned tray or the above- 
mentioned introductory needle to the above-mentioned amphibian oocyte as the 1st depth. The process 
which introduces a sample into the 1st oocyte of two or more above-mentioned amphibian oocytes with the 
above-mentioned introductory needle at the 1st depth of the above. The amphibian oocyte sample 
automatic installation approach characterized by having the above-mentioned tray, the process to which the 
relative position of the above-mentioned introductory needle is moved automatically, and the process 
which introduces a sample into the 2nd oocyte of two or more above-mentioned amphibian oocytes with 
the above-mentioned introductory needle continuously at the 1st depth of the above is offered. 
[0014] The equipment which has a tray holding two or more amphibian oocytes and the introductory needle 
which introduces a sample into two or more above-mentioned amphibian oocytes is used for this invention 
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further EgBin. The process ^Jlfeh introduces a sdmple into the 1 st oocyte^^^^o or more above-mentioned 
amphibian oocytes with the above-mentioned introductory needle. The above-mentioned tray, the process 
to which the relative position of the above-mentioned introductory needle is moved, and the process which 
introduces a sample into the 2nd oocyte of two or more above-mentioned amphibian oocytes with the 
above-mentioned introductory needle continuously. The amphibian ooc34e sample automatic installation 
approach characterized by having the process which receives the condition of the oocj^e at the time of the 
above-mentioned sample installation as vision information, and the process which accumulates the above- 
mentioned vision information is offered. 

[0015] By invention of the above-mentioned amphibian oocjrte sample installation equipment or an 
introductory approach, this invention offers two or more amphibian oocytes to which introductory depth of 
a sample is further characterized by introducing the above-mentioned sample on equal conditions 
substantially, respectively. Moreover, this invention offers the above-mentioned amphibian oocyte to which 
an introductory location is further characterized by introducing the above-mentioned sample on the same 
conditions substantially. 

[0016] Furthermore, this invention offers the following. Moving the relative location of the above- 
mentioned introductory needle to the above-mentioned tray using the equipment which has a tray holding 
two or more amphibian oocytes, and the introductory needle which introduces a sample into two or more 
above-mentioned amphibian oocytes Introduce a sample into each of two or more above-mentioned 
amphibian oocytes with the above-mentioned introductory needle, and the vision information of each 
amphibian oocyte on the above-mentioned plurality at the time of the above-mentioned installation comes 
to hand. The manufacture approach of an amphibian oocyte group that installation is characterized by 
collecting two or more oocytes introduced into **** of oocyte, or two or more oocytes which were 
introduced sober [ oocyte ] among two or more above-mentioned amphibian oocytes based on the above- 
mentioned vision information and that the sample was introduced. 

[0017] The approach the introductory depth of a sample sells or transfers substantially two or more 
amphibian oocytes characterized by for a sample making a set two or more amphibian oocytes introduced, 
respectively, and attaching the information about the sample installation to two or more above-mentioned 
amphibian oocytes on equal conditions. 

[0018] Or the approach the introductory depth of a sample puts two or more amphibian oocytes introduced, 
respectively into a container, attaches tiie label which described the information about the sample 
installation to two or more above-mentioned amphibian oocytes in the above-mentioned container, and 
sells or transfers two or more amphibian oocytes on equal conditions substantially. 
[0019] Here, the information about the sample installation to two or more above-mentioned amphibian 
oocytes is the thing about any one of the location which introduced the time of installation, the QA period 
of oocyte, and the sample, the depth which introduced the sample, and the probability of a manifestation at 
least. Therefore, it became possible to obtain two or more oocyte groups which make the conditions about 
installation the same substantially with those information by this invention. 
[0020] 

[Embodiment of the Invention] Below, this invention is explained further, referring to a drawing. The 
principle of this equipment is shown in drawing 1 . Although the tray on which 12 pieces opened 
horizontally the tray which carries out alignment arrangement of the oocyte, and the hole where a depth of 
a total of 96 pieces of eight pieces and a configuration are uniform opened it in the direct direction can be 
used, the number of holes of a tray is not necessarily limited to 96 pieces. Generally the sober weight of 
amphibian oocyte is large as compared with ****. Therefore, the oocyte which aligned on the tray is 
averaged without changing the sense by rotation etc., and the cell of about 80 percent turns **** up, is 
held, and it can raise the introductory probability to the same field by enlarging some from the oocyte using 
the bore diameter of a tray, without using a means special to others. The configuration of the hole for 
aligning oocyte is a flat surface where a base is circular, and is [ the form of a cone form ] desirable. [ of a 
cylindrical shape with a fixed cross-section configuration parallel to the base from a base to opening or a 
pars basilaris ossis occipitalis ] The diameter of opening of the above-mentioned hole needs to be more 
than a diameter of the amphibian oocyte to be used. Moreover, it confirms experimentally that it is 
desirable for there to be room which is extent which can rotate oocyte all over the above-mentioned hole 
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which filled the physiologi^lftaline etc. since upper mind was carried o^^d it is desirable to make 
specifically used 105-150% of an oocyte diameter into the diameter at the maximum equator of a hole. For 
example, it becomes possible to fix in the specific direction, without damaging a cell by setting the 
diameter of a hole to about 1 .4-2mm, since the diameter of the oocyte of a platanna is about 1 .3mm. In this 
invention, the configuration of a suitable hole is the thing of a earthenware mortar mold with a depth [ of 
the include angle of 90 degrees of a bottom as shown in drawing 2 , the diameter of 1 .4mm, and a cylinder 
part ] of 0.56mm. Moreover, the above-mentioned tray is used and also a syringe etc. is used, and the 
introductory probability to the same field can be gathered fiuther, and it can also be operated so that it may 
tum up, specific field, for example, white side. 

[0021] As a sample to introduce, a gene, coloring matter, protein, ** PUCHIDO, a drug, etc. are 
mentioned, and it is not limited especially. Moreover, although the following example indicates the oocyte 
which introduced Homo sapiens histamine receptor cRNA, the gene used for installation may not be 
limited to cRNA, and may be DNA and RNA, and the compound oligonucleotide. The needle for 
introducing a sample is not especially limited, although it is desirable that it is the pipefs needle. Moreover, 
although vision information through CCD camera 7 is made into the example as a means for detecting that 
the oocyte fi"ont face contacted [ the introductory needle 6 ] the digital camera 8 in order to acquire cell 
information, such as sense of oocyte, a means required in order to acquire such information is limited to 
neither a digital camera 8 nor CCD camera 7. For example, cell surface is detectable based on such 
information by attaching the sensor which senses change of a pressure, temperature, the electrical and 
electric equipment, humidity, pH, etc. for introductory equipment. 

[0022] After arranging the oocyte before sample installation in the hole of a tray 9 and filling the 
physiological saline 14 for amphibians on a tray 9, it installs on the direct movable carriage 1 1 and the 
horizontal migration base 12. Although it is desirable to determine the location of the oocyte 13 which 
introduces a sample fi^om the introductory needle 6 by controlling migration of this direct movable carriage 
1 1 and the horizontal migration base 12 by the control unit 1 to X shaft orientations and Y shaft 
orientations, a tray 9 can be fixed to the configuration and reverse of drawing 1, and the introductory needle 
6 can also be considered as a movable configuration. 

[0023] When a tray 9 is in the location of a broken line, information, such as a quality of oocyte and sense, 
can be accumulated by photoing oocyte with a digital camera 8 and sending the photography data to a 
control device 1 . 

[0024] The horizontal migration base 12 and the direct movable carriage 1 1 are operated with directions of 
a control unit 1 , and the core of the first ooc)^e 13 which is in a position among the oocytes put in order by 
the tray 9 is moved to the lower part location of the transgenics needle 6. The introductory needle movable 
carriage 4 operates with directions of a control unit 1 for migration here of Z shaft orientations of an 
introductory needle, and it is made to descend to the location which left more sligjitly than the front face of 
oocyte the tip of the introductory needle 6 with which introductory equipment 5 was equipped, for 
example, several 100mm this side. Here, observing the image photoed with CCD camera 7 by the monitor 
3, a conmiand is taken out with the control auxiliary device 2, and the introductory needle movable carriage 
4 is dropped at a low speed. It detects that the tip of the introductory needle 6 contacted the fi"ont face of 
oocyte 13 by vision information, pressure variation, the temperature change, an electric change, humidity, 
pH change, etc., and the introductory needle movable carriage 4 is stopped in this location. This location 
serves as a reference point of subsequent transgenics actuation. This location is stored in a control unit 1 , 
and the following actuation is carried out. That is, the migration length of a vertical introductory needle and 
depth are set up to the field on which the tray to the location which introduces a sample firom the above- 
mentioned reference point is put, the introductory needle 6 is stabbed with the depth by which a setup was 
carried out [ above-mentioned ], and the constant-rate regurgitation of the sample is carried out. For sample 
installation, Z five axis control of lowering an introductory needle to the oocyte 13 above-mentioned fi-ont 
face caudad 0.2mm firom the location where the introductory needle 6 contacted can be performed. The 
optimal introductory depth of the introductory needle 6 to a cell changes with the classes of sample and the 
purposes of installation to introduce, and can be set up suitably. If it does not spread in a cell and is too 
deep when introductory depth of a sample is too shallow, the probability which damages a nucleus or hurts 
its cell will become high. Therefore, to installation of a sainple, introducing into almost fixed depth is 
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desirable also from the poinWi manifestation effectiveness. For example^mRNA is introduced into 
intracytoplasmic and it is desirable to stab a needle in depth of 0.02-0. 1mm from cell surface to discover 
protein. DNA is introduced in a nucleus and it is desirable to stab a needle in depth of 0.05-0.2mm from 
cell surface to discover protein on the other hand. However, since the configuration of oocyte is slightly 
distorted by contact of a needle at the time of installation, a sample is introduced into a location shallower 
than the depth set up in fact. The time amoimt for sample installation is controlled by setting up the time 
amount by which the needle is poured into intracellular according to the injection rate to a cell etc. In 
addition, in order to raise introductory effectiveness further, the introductory needle 6 can also be made into 
plurality. In this case, the mechanical component of equipment can also be made enough [ moving the 
relative location of an introductory needle and a tray in-dimensional / 1 / or the two-dimensional 
direction ]. 

[0025] Then, a sample is automatically introduced based on the three-dimension-positional information of 
the first oocyte with the time amoimt, the rate, and the introductory depth which were directed to the oocyte 
of the number of the arbitration after the second of a tray 9 by automatic control. Moreover, whenever it is 
installation, the function to perform surface location detection can also be made to have, since dispersion 
may be in the magnitude of oocyte. Moreover, the cell information on oocyte can be stored in a computer, 
and it can also be pulled out at the time of the need. 

[0026] Furthermore, a motion of the above-mentioned introductory needle 6 at the time of sample 
installation and oocyte 13, the vision information on the oocyte at tiie time of installation, etc. can be stored 
in a computer, and it can also set up so that the description of a sample installation location, depth, and a 
cell etc. may be read after introductory actuation termination. In this case, as for the vision information 
about each oocyte, it is desirable by carrying out [ attach / a number ] to carry out by relating with the 
location on the above-mentioned tray. 

[0027] Moreover, in the case where mRNA is introduced into the oocyte of an amphibian as sober sober 
[ although it is known that there is **** and it was known that functions differ, respectively, when this 
invention person etc. introduces mRNA into oocyte ] as the case where mRNA is introduced into of 
oocyte, it found out that proteinic functional manifestation effectiveness differed. That is, when introducing 
histamine receptor mRNA, manifestation effectiveness is higher than the case where it introduces sober 
[ direction ] having introduced into and the good oocyte of ligand responsibility can be obtained, the 
direction sober introduced on the other hand when the protein containing a chromophore, fluorescence 
protein or these genes, and coloring matter were introduced — the information on a color or light - 
sensibility ~ it can obtain highly. The instedlation to **** is [ cell / on a tray ] possible about about 80 
percent by using the above-mentioned tray, as described above. Or as described above, each cell is operated 
using a syringe etc. to obtain the cell which introduced the sample into the specific field of a cell, for 
example, ****, and the sober chisel so that only a specific field may tum up beforehand before sample 
installation. Or in case a sample is introduced, the sample installation positional information of cell sxirface 
can be acquired by the vision information detection means or monochrome distinction sensor, and the cells 
in which the sample was introduced only into the cell from which the target field tumed up can also be 
collected from the acquired information. The oocyte group which makes the conditions of an introductory 
location the same substantially by this is obtained. In this invention, "a specific location" means the 
location a sober side, near the equator, etc. the **** side of oocyte. 

[0028] By using the equipment of the above-mentioned configuration, a sample can be introduced into the 
specific location and depth of amphibian oocyte, and the functional manifestation effectiveness 
(introductory effectiveness) of the introduced sample can produce the oocyte of this quality quickly and in 
large quantities mostly. Therefore, this invention also offers the approach of introducing a sample into the 
specific location and the depth of amphibian oocyte using the equipment of this invention. 
[0029] By using the equipment of this invention showed that sample installation effectiveness improved as 
follows. That is, although it takes about about 30 minutes and introductory effectiveness is about 30% in 
the incidence rate at the time of making a gene into a sample in order to introduce a sample into 25 cells 
when it is the beginner who is inexperienced in the sample installation by manual operation, by use of the 
equipment of this invention, the time amount for introducing a sample into 25 cells becomes for only 3 
minutes, and introductory effectiveness reaches to about 80%. Although such compaction is not looked at 
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by the time amount which ^lles for installation in the case of the expei^^he sample installation by 
manual operation, when it is 80% manually, introductory effectiveness can rise further by use of 
equipment, and can be attained even to 90%. 

[0030] Therefore, without being dependent on an operator's workmanship by using the equipment and the 
approach of this invention, about 80 - 90% of introductory effectiveness was attained, and it became 
possible to sell or transfer two or more oocytes by which sample installation conditions were controlled by 
this invention for the first time. Therefore, in another viewpoint, this invention offers the amphibian ooc5^e 
installation of the sample to a specific location and depth was guaranteed to be. 

[0031] Moreover, only the oocytes which introduced the sample into a specific location and depth can be 
collected, and it can sell or transfer. In the case of sale or transfer, packaging of two or more oocytes can be 
carried out, and the label 22 which indicated information, such as setups about the location and depth 
which introduced the class of sample, introductory time, the term of a guarantee of quality, and a sample, 
the introductory effectiveness guaranteed can be attached ( dr awin g 3 ). 

[0032] Furthermore, this invention can also attach the information about the proteinic manifestation in 
which the gene location [ the gene ] and introduced into the specific depth pan carries out a code, and can 
sell or transfer oocyte. In case the oocyte which guaranteed sample installation effectiveness and 
manifestation effectiveness is sold and transferred, cointroduction of the gene which carries out the code of 
the protein containing coloring matter or a chromophore, fluorescence protein, or such protein can be 
carried out to a sample, the number of oocytes which emits colored or fluorescence can be counted, and 
sample installation effectiveness can be guaranteed for the rate as an index of sample installation 
effectiveness. Although cointroduction may be performed with a mixed gestalt, when both the protein for 
the sample and detection which carry out cointroduction etc. is the gestalten of a gene, it can also consider 
as the gene which carries out the code of the fiision protein. 

[0033] The example which calculates against an index the fluorescence from the fluorescence protein 
which carried out cointroduction of the introductory effectiveness or manifestation effectiveness of a 
sample is explained using drawing 4 . In this example, although the manifestation of OWAN jellyfish 
origin green fluorescence protein (GFP) is stated to an index about the example which authorized the 
introductory rate of a histamine receptor gene, this invention does not limit the sample to introduce to a 
gene. Moreover, the matter used as an index of the introductory effectiveness of a sample is not limited to 
GFP, either. 

[0034] The mixture of a histamine receptor gene and a green fluorescence protein gene is introduced sober 
[ oocyte ] using equipment equipped with the above-mentioned device, or the above-mentioned principle. If 
light with a wavelength of 488nm is irradiated after transgenics actuation at the oocyte which passed for 24 
hours, what green fluorescence protein discovered will emit 507nm fluorescence. ** is classified for the 
cell which emitted 507nm fluorescence, and a cell without **** is classified for fluorescence as dark. 
Furthermore, it is dra wing 4 which carried out the histamine stimulus of these cells, and was classified 
according to the existence of a response. As shown in drawing 4 , in the cell of **, 85% of cell (inside of 40 
pieces 34 pieces) answered the histamine. That is, the histamine receptor gene can be introduced into 85% 
or more of cell. Conversely, in the cell of dark, 90% or more of cell did not answer a histamine (inside of 
28 pieces 27 pieces). That is, the histamine receptor gene cannot be introduced into 90% or more of cell. 
That is, it became clear that the oocyte which green fluorescence protein has discovered has the high rate 
that the histamine receptor gene is also introduced. 

[0035] If cointroduction of the target sample is carried out to fluorescence protein etc. so that clearly from 
this, it is possible to be able to calculate the introductory effectiveness of the target sample by making 
existence, such as the fluorescence, into an index, to guarantee sample installation effectiveness, and to sell 
or transfer oocyte. 

[0036] Next, although a means to produce the oocyte obtained by the approach of this invention for the 
specific application using the example using the oocyte which introduced Homo sapiens histamine receptor 
cRNA, and to sell or transfer is indicated, the gene used for installation may not be limited to cRNA, and 
may be DNA and RNA, and the compound oligonucleotide. 

[0037] The equipment and the approach concerning above-mentioned this invention are used, and 
histamine receptor cRNA is introduced into oocyte. Under the present circumstances, if a means to acquire 
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• # 
lochrome distinction sensor, or a CCD caiilffa/digital camera, is used, the 
oocyte which introduced cRNA into ****, and the oocyte which introduced cRNA sober can be classified. 
[0038] A histamine receptor is discovered to oocyte within [ in 24 hours ] after transgenics actuation. After 
histamine receptor transgenics actuation, it passes for 24 hours or more, and the membrane potential of the 
oocyte considered that the histamine receptor was discovered is fixed to -60mV with a 2 electrode-layer 
voltage clamp method. If the sample which contained the histamine in oocyte under such a condition is 
added, since the histamine and histamine receptor in a sample will interact, the signal transduction system 
in oocyte will be activated and an ionic current will occur, oocyte shows an electric response to a 
histamine. The oocyte which passed through 24 hours is stimulated with ImicroM histamine, and the 
current response is measvired. It is drawing 5 which compared the magnitude of **** or a current response 
of the oocyte which introduced the gene sober. As shown in drawing 5 , the difference in the current 
response to a histamine stimulus was looked at by at least gene induction. That is, it was shown rather than 
the case where the direction at the time of introducing a gene into **** introduces a gene sober that oocyte 
with more sufficient ligand responsibility is obtained, 

[0039] The oocyte ensemble who followed, for example, was introduced only into **** in histamine 
receptor cRNA can use it as a highly sensitive sensor to a histamine. Furthermore, the oocyte which 
introduced the sample into a specific location and depth can be sold or transferred for the purpose of using 
for a sensor by this invention. The antibody which has the reactivity over the gene of the acceptor over the 
ligand of arbitration other than a histamine and a specific antigen, tiie glycoprotein which has a specific 
sugar chain are mentioned, and the sample which can be introduced in order to use as a sensor the oocyte 
obtained by this invention for this contractor so that it may be recognized easily is not limited especially. 
[0040] The histamine receptor gene 31 is introduced into oocyte 13 using equipment equipped with the 
above-mentioned device, or the above-mentioned principle. The case where it introduced into drawing 6 
sober for convenience was indicated. A histamine receptor 32 is discovered to oocyte 13 within [ in 24 
hours ] after histamine receptor transgenics actuation. Like the above, after histamine receptor transgenics 
actuation, it passes for 24 hoxirs or more, and the membrane potential of the oocyte considered that the 
histamine receptor 32 was discovered is fixed to -60mV with a 2 electrode-layer voltage clamp method. If 
the sample 33 which contained the histamine in oocyte 13 xmder such a condition is added, since the 
histamine and histamine receptor in a sample will interact, the signal transduction system in oocyte will be 
activated and an ionic current will occur, oocyte 1 3 shows the electric response 34 to a histamine. Oocyte 
13 is 36 which does not answer [ as opposed to / since the matter which interacts with an acceptor does not 
exist when the sample 35 which does not contain a histamine is added / a histamine ]. 
[0041] That is, a sample can be added to the oocyte which introduced the histamine receptor gene, 
existence of the cell response can be made into an index, and sensing of the existence of the histamine in a 
sample can be carried out. Therefore, it became possible to use amphibian oocyte for screening, such as 
ligand reacted to a certain acceptor and an antibody, or an antigen, by the ability of the oocyte which makes 
the introductory conditions of a sample the same to be produced now in large quantities by using the 
sample installation equipment which is this invention. Namely, a gene etc. can be substantially introduced 
under the same conditions and it can screen by comparing the result by making ligand which is different in 
two or more oocytes of each which made protein etc. discover react. 

[0042] Moreover, although the protein discovered by carrying out [ crush / as another application / the 
oocyte which has discovered protein etc. ] can be extracted, it is possible to extract desired protein etc. 
efficiently by using the cell which controlled introductory conditions using the introductory equipment of 
this invention, for example, introduced the sample into *♦**. 

[0043] Next, how to convey the oocyte which introduced the sample concerning this invention is indicated 
according to drawing 6 . In case the above-mentioned oocyte is sold and conveyed, as shown in the buffer 
solution usually used for the oocytes of an amphibian at drawing 3 , putting oocyte 13 into the container 21 
which filled the solution which added antibiotics, such as gentamicin sulfate, penicillin, and streptomycin, 
using packaging, such as styrene foam, and avoiding an impact, 4-25 degrees C of temperature are kept 
desirable at 18-22 degrees C by use of a cold insulator 23 etc., and conveying is desirable. 
[0044] Although especially the presentation of the above-mentioned solution is not limited, it can use the 
thing of the following presentations suitably, for example. pH of this solution is 7.5. 
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NaCl 96inMKCl(s) 2mMC^Rs)2 1.8mMMgCl(s)2 ImMHEPES 5mM ^femicin sulfate SOmicrog [/ml ] 
pyruvic-acid sodium 2.5mM penicillin lOU/ml streptomycin lOmicrog [0045]/ml It is desirable for a cell to 
be able to move comparatively freely within a container 21, not to be limited as a container suitable for sale 
and transportation, especially if sealing with the lid which can be opened and closed is possible, and to fill 
the above-mentioned solution of the volume 90 percent till about 5 minutes. For example, in the case of a 
50ml conical tube, it is desirable about 100-200 oocytes and to put in about 130-180 cells preferably. 
Although this rate is equivalent to about about 0.3 -0.5ml to one oocyte, it may change according to the 
class of oocyte, the class of container, etc. 

[0046] As shown in drawing 7 , the oocytes 13 which introduced the sample are collected from a tray 9 
using syringe 41 grade. Under the present circumstances, only or the oocyte into which the sample 
was introduced sober is also recoverable based on the information recorded previously. The collected 
oocyte is moved to a container 21. The buffer solution 42 for amphibians is filled in the container 21 
concerned, and liquid is exchanged several times. After exchange, again, the buffer solution 42 for 
amphibians is filled in a container 21, and the antibiotic 43 of optimum dose is added fiirther. The lid of a 
tube is shut and it puts into the outer container 44 containing a cold insulator. Packaging 45 grade is put 
into an outer container 44, a container 21 is fixed, and it carries to a purchase place with a general means of 
transportation. 

[0047] It can carry to a purchase place, without spoiling the function of the oocyte which introduced the 
sample by this approach. Moreover, in the case of sale and transfer, information, such as introductory 
conditions, such as a location which introduced introductory time and a sample, and depth, recall, and a QA 
period, is offered together. As the approach, the space which indicated those information may be attached 
or a label 22 may be attached to the container 21 which has two or more oocytes ( drawing 3 ). 
[0048] The time which took about about 24 hours by the manifestation when a gene was introduced, and 
was introduced after installation as a life of oocyte since about 5 day room became a standard more 
preferably, about 7 day room and, and since the period after effective installation is specified corresponding 
to it, it is desirable to indicate "the use by the O moon O day is desirable" etc. About the oocyte of about 80 
percent, the installation to **** is possible by using the above-mentioned tray about an introductory field, 
and it is also possible to raise the extent about manifestation effectiveness based on the information on the 
oocyte accumulated in the above-mentioned equipment using coexpression. 
[0049] 

[Effect of the Invention] By this invention, it can be accurate for the oocyte of amphibians, such as a frog, 
with fixed depth, a sample can be introduced, and introductory effectiveness etc. can obtain the oocyte of 
this quality quickly and in large quantities. The location where the quality of oocyte or the needle was 
inserted can be saved as information. Moreover, it is possible to collect only the oocytes which introduced 
the sample into the specific location and depth which were obtained by the approach of this invention, or to 
guarantee sample installation effectiveness, and to sell or transfer. Furthermore, the class of introduced 
sample is embraced, and an application can be specified, and it can also sell or transfer. 
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[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

A means to install the tray which has two or more openings in which one amphibian oocyte is laid. 
The introductory needle which introduces a sample into the above-mentioned amphibian oocyte. 
The above-mentioned tray and the mechanical component to which the relative position of the above- 
mentioned introductory needle is moved, 

It has the control section which is made to input the depth of the above-mentioned introductory needle to 
the above-mentioned tray or the above-mentioned amphibian oocyte in the case of sample installation, and 
controls the above-mentioned migration. 

Opening of the above-mentioned opening is amphibian oocj^e sample installation equipment characterized 
by having the magnitude which permits rotating fi-eely so that the stable direction where the above- 
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mentioned amphibian oocyi^^lowed its center of gravity may be taken.^ 
[Claim 2] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, a base is [ the above-mentioned opening / a 
diameter at the maximum equator ] amphibian oocyte sample installation equipment according to claim 1 
to which it is characterized by being 1 .4 to 2 nmi in a cone form. 
[Claim 3] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, the base of the above-mentioned opening is 
amphibian oocyte sample installation equipment according to claim 1 with which it is characterized by a 
diameter at the maximum equator being 105-150% of a diameter of two or more above-mentioned 
amphibian oocytes in a cone form. 
[Claun4] 

Amphibian oocyte sample installation equipment given in any 1 term of claims 1-3 characterized for the 
surface location of the oocyte on the above-mentioned tray by the thing of vision information, pressure 
variation, a temperature change, an electric change, humidity, and pH change which any one detects at 
least. 
[Claim 5] 

The above-mentioned sample is amphibian oocyte sample installation equipment given in claims 1-4 
characterized by being a gene or protein. 
[Claim 6] 

The above-mentioned sample is amphibian oocyte sample installation equipment given in claims 1-5 
characterized by including a fluorescent material. 
[Claim 7] 

A means to install the tray which has two or more openings in which one amphibian oocj^e is laid. 
The introductory needle which introduces a sample into the above-mentioned amphibian oocyte, 
The above-mentioned tray and the mechanical component to which the relative position of the above- 
mentioned introductory needle is moved, 

The control section which controls the above-mentioned migration. 

The information acquisition section which acquires the vision information on the above-mentioned 
amphibian oocyte at the time of installation. 

It has the storage section which accumulates the above-mentioned information. 

Opening of the above-mentioned opening is an amphibian oocyte sample installation system characterized 
by having the magnitude which permits rotating freely so that the stable direction where the above- 
mentioned amphibian oocyte followed its center of gravity may be taken. 
[Claim 8] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, a base is [ the above-mentioned opening / a 
diameter at the maximum equator ] the amphibian oocyte sample installation system according to claim 7 
to which it is characterized by being 1 .4 to 2 mm in a cone form. 
[Claim 9] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, the base of the above-mentioned opening is 
the amphibian oocyte sample installation system according to claim 7 by which it is characterized by a 
diameter at the maximum equator being 105-150% of a diameter of two or more above-mentioned 
amphibian oocytes in a cone form. 
[Claim 10] 

It is the tray which has two or more openings in which one amphibian oocyte is laid, and the tray which has 
the magnitude which permits rotating opening of the above-mentioned opening freely so that the stable 
direction where the above-mentioned amphibian oocyte followed its center of gravity may be taken, and the 
equipment which has the introductory needle which introduces a sample into the above-mentioned 
amphibian oocyte are used. 

The process which sets the depth of the above-mentioned tray or the above-mentioned introductory needle 
to the above-mentioned amphibian oocyte as the 1st depth. 

The process which introduces a sample into the 1st oocyte of two or more above-mentioned amphibian 

oocytes with the above-mentioned introductory needle at the 1st depth of the above. 

The above-mentioned tray and the process to which the relative position of the above-mentioned 
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/I^Plitomatically, 



introductory needle is mov 
The amphibian oocyte sample installation approach characterized by having the process which introduces a 
sample into the 2nd oocyte of two or more above-mentioned amphibian oocytes with the above-mentioned 
introductory needle continuously at the 1st depth of the above. 
[Claim 11] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, a base is [ the above-mentioned opening / a 
diameter at the maximum equator ] the amphibian oocyte sample installation approach according to claim 
10 that it is characterized by being 1 .4 to 2 mm, in a cone form. 
[Claim 12] 

For a plane cylinder or a plane pars basilaris ossis occipitalis, the base of the above-mentioned opening is 
the amphibian oocyte sample installation approach according to claim 10 that it is characterized by a 
diameter at the maximum equator being 105-150% of a diameter of two or more above-mentioned 
amphibian oocytes in a cone form. 
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;eT*sc:t$<i#mfr«, mmmi 9x\t2 oiztzm 

<Dm^<Dm±m9mmmo 

im^i^m 2 2 ] ^n(DmxmmAmnmzm u i^^f^ 




( 3 ) 



3 

m^m 2 3] $ e. ic±i2Siti|sKoJSAffisxtt±f5st 

\zm\^^^^f^T'mx^nx^^^±timwi(Dm±m9mm 
s&^p^mz^-r^:it^^nt-r^. m^^22iztim 

■it. ±mm^<Dm±m9mmm\zun^mxT^mx lo 

±K.mnmmzm^\^^x±^m^<Dm^m9mms^<Do 
t>mp<mmmm<r>mm\zmx-^nrznm.<D9mmi&^ 

-it. ±f!s,mkom±m9mmmizm[^mxr^mx 20 

§[t^m-r^mm^m^\ ±mhU'i\zM-r^±mmx 

mmm<^^^iz±mmxuT'm.n=&mxv, ±timxm 

±timnmm\zm-^\,^x±tim^(Dm±m§mms^o)o 
%mxAmmmmo:)&m\zmx-^nrzmm<^9mmm.^ 
iRmr^z.h=s:^mt-r^, u.mmx-^titzm±m§fi 

m^m2&] ±timxmiz±mm^m9mmm^v 
<\t±mhu-i\zM-t^±mmx»(D^&^m(Dis^ts 30 
{cis^b, ±tm^<Dm±m9mmm\z\t±vs.m\<Dm 
STKi^©«A*fT'5cit*it*mi-r«.. m^m24x 
« 2 5 \zmm<Dm^m9mmmmmm:^mo 

[i«5icJ»2 7] mn<Dmxm&tim^mz^L\,^^w 
xm.m!fi'tn^nmx-^tLtzm^(Dm±m9mm^'S:± 

[imm 2 8 ] ±iB-fe >y h \z±tin^(^m^m9mm 
m^<r>m.nmx\zm'r^mm^mH-r^:it^<\^wit-r 

[11*312 9} ^n<Dmxmmtmnmzmv\^^^n^ 
x^n'erLmx^nti^^<Dm±m9mmm.^^^\zx 
n. ±K^§itc±fe^t^cDM^ffl?psm^©iit#^^A 

[W3j?]S 3 0 ] ±S2§8gOiaS« 1 8 "CUAi 2 2 -CUJl 

umm 3 1 ] ±w.m^o:>m±m9mmi!&^o)mm 50 
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xi^zmr^mmt. mx<Dan-. ^mmmtDs^n^am 
w. Kf^^^ALfefig. m.mmxLrzmm. %m<D 

*!^mfr-5, »*j»2 7*^5.3 o®vi-fn*^i«{cK 

®©|gS:©iig*«?PSiMja?&IS56X«ffllMTS*ft. 

-:>^mizmxLrzm^(^m±m9mmj^^7.i7 u-n> 
i/ffl©-t >-t}— t vxm 

[0 0 0 1] 

9mmmzmfR^. em, se®, '<:/5^h. mm^o 
u.n?:\f^y hm(ou^m\'^xmxr^^mimm\zm 

as»5M^^sp®aaig«)#^fi:g{c^A-r-i>:&ffi, u.m 
<Dmx\zm\^xn<D^m.^tiftm±m9mm!^. m.z^\z 
^^&imRz^mm\z^n^mxLrzm^m9mmi&'^m 
^x\tmm.-r^:^m\zm-r^c 

[0 0 0 2] 

tLX(Dm&n(D±mu^o)SKixjK<mm^nx\^^^ 
t^. '^mtm-^<DmnmtitiJiji^mwv. 9mmi&^ 
ggsi-r ^ t ^ T 1/ » fc, 
[0 0 0 3] ae^, -am, m^s, -<zf^\^, 
m<^^(DfAnt:tix)vmcDm±m(D9mmmzmx-r^ 

-^'-^fflvv m^m.T\zx, ^m^^^W}X9mmm 

ftiR^rzi-i^n.E.rii£xmmmz-^m(DU.p-[^otm-r 

f UT, !|tW¥5-192171-^^!|*M¥6-343478# 

[0 0 0 4] 

[^B^*^*^)*bj;^i-r^ii)S] ±ti(D^mz^^m& 
"rmo^mxii. t^WimmxcDmm. mmmm\zj:-ox. 
^mmxx^tz^mms&oti-^t^^mr^ t^^o mm 
iin\tmmmm\z-iEmm^fto<Dummx 
^mfi9mmm.m^^f£^rzi!b. $moimmmji^is.m 

3a&?£ — ^ fCt* -5 d t a i: L T «) . 

[0 0 0 5] Sfe±IS<Dt¥*t$iSt*5Pe*fflllg'vCDiit;^^ 

Lrzt^Wi^xhm&=s:Mmr^cntmmx&-Dti. ^ 




( 4 ) 



[0 0 0 6] $ 6 tc±re<Dtie5i5i$«Ttt, up^^mxv 

^rtt^d tlC*^. 10 

[0 0 0 7] sfc, se5t5«peaasas:e>!r»::ia)ibTv^ 

[0 0 0 8] 

es. '^^f^H, mmm<Dm.nt:tix.}m(Dm±m<D$fi 20 

[0 0 0 9] -r;S:t)-^*^?^tt. tMic<^ii|^^9pe*fflaa 

*«^-r-5 Ku-Yi, ±tim^<Dm±m9mmmzuM 

m^^m-^'^^mmmt. iit«*AcDi^®±i3h w« 
L'<\t.±fim±m9mmmizM-r^±tm?>.m<DmA^ 

mmm-v±fd,m^<Dm^m§mmmizmx-r^ :iii^<^ 
miir^m±m9mmmummx^m=§:mm-r^. 30 
[0 0 10] sfc. mwt.(Dm±m9mmm=& 
unr^hu-(t. ±fi^ik<Dm^m9mmmzunt: 

^3'A7c:fj\^\z^W}^-it^mm^ii. ±m^mi:um-r 

V. ±^$m^±mmm.<^m±m9mmmi,zmx-r^z. 
iit:^^fr^ m±m3mmmiAnmx 7^ a titt 
-r-5. iititcio. m^<Dm^m9mmmzML. 
-^(o^m\zu.n^m<mxr^ ctTb^-^miztt-orz, 40 
[0 0 11] ^f>(c. ±s2M/-f«, m.mt^w-mo)Fim 

flSoeS© 1 0 5- 1 5 0 C i:*!|t^i:-r-5?^: 

<. hi^-i ±<Dm^<D3mmm<Dmi8p\\z-of^^Tm- 
ES^(Dmx-A^-^m\zti.-:>rzo 

[0 0 12] *|gBJ#^tJ, 5peiBBIiafanRNA$^AU;t 

5PS*fflflSc7)||®(CmRNA^j9ALyc:»^<i:e®lCmR 

ili^^tULfc, OSO. IPeWliaPplT©iiaKW«ftg 50 
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9tm^moii<E>-o^^isfi^i>rzet>iz\t. mcmizmmk^ 
rnxLtzmmmm^Meb^ ^ tfimmttt^. ^^mT- 
it, u.nimxvrzf^<Dmj&<Dmm^^Wiy> 
mms.f^t<Dmm'S:m^\zm^oir^t^-^mtzir^h 

[0 0 13] ^ibiZ. *^BJ«, tt^WM4?i@PS*fflSg 

i^^r^y-i^^ ±vim^<^m^m9mmm\ziAm- 
^mx'ri>mx»t^m-r^mm^m^\ ±f&hU'(^ 
V < \t±fiim^m9mmm\zsitr^±^mx^<Dmm^ 
^KDm-^izn^-t^jimt, ±mm^com^m9mm 
m<oz)t> (Df^i<D9mmm\z±$imxmT'um^±mm 
oaist'^A-r-sisi:. ±mhu^ t±mmx^<Dm 

m±m9mms^(D o%(om2(D§mmm\z±mmx$i-v 
±tE.mi<Dm^\zummxr^xmiz^mr^ z.t^ 
^atrs, m±m9mmfmvt^wmx-:fsm^m^-r 

[0 0 14] $eiCSfc*!^H^«. 1«SC0i^*^5Peiffl 

jis*«it-r^ h i^-r <t. ±i5*a^oM^^5Peiffliia{cE£ 
Pi^mx-r^mx^}i^mt^M^m\'^, ±.wim<D 

n±m3mmm.<n o % <n9mmmz±%mxm-T; 
im^mxT^T.nii, ±.%^hu^ ii±.%m-x^<Dmn 

r^TMh. ±.%zwrmxn(D9mmm.<D^m^^is.%'^ 
$B<hbTA^-r^xs<h, ±fBii«:i»$6<£if«-r^xa 

mx:^mim^r^. 

[0 0 15] ±fBM*!«5PeifflflSH^*4^AgMSfc:«» 
A;^te©fgBJtci;0. *^BJ«^?>(c. iiti|sf©«AaiS 

di|iK6<)ic^L.^^^^T^n^'n±fB!S*4*^^Asn;t 
:*:^B^ii. ^ eic^Afi:a:^)^ilKe5ic|wii;^^t=T 

[0 0 16] *^BJ«JJAT«t)W^tl#fr^. 
ffiicOi^^«5PeiM)!SS:<SitT'5 h U-Y ±IB1«^w 
M^«5PS:ifflflStc^i|4i£«A-r^#Affi: <&=fl-r5l^a 

iiahix-f {cM-r«±iH^Atf©«*fw&ii* 

f^m-sitti^^ib, ±tim^om^m9mmm(D^'<z\z± 
timxi^x-un^rnxv, ±$imxf^(D±sm^<Dm± 
m9mms&'&^<Dmnm^^x^\^, ±^imnmmzm 
■^\'^x±^^^<Dm^m9mmm<o^-^mxmmmi& 
<Dmmzmx-^nrzn^(D9mms&, x\t9mmm(DB 
mizmx^tirz^m(D9mmmii^m-r^z.t^mwLt 
r-s, mmmx-^rirzm±m9mmB^m(Dmm:&m, 
[0 0 17) un<Dmxis^mt>mn6^\z^\^\,>^f^x'U 
•m<tn^'nmx-^nfz^m(Dm^m9mmm^-ty h 
icu. ±%im^o:)m^m9mmm^(Dtmmx\zmri> 




( 5 ) 



[0 0 18] xit. tmomxis^m-^^nnmzmh^^^^ 
[0 0 19] CUT, ±mm^<Dm±m9mmm^(^-A 

[0 0 2 0] 

B^^HtCiftWrs. sue, C®gB©llS**T. IP 

e, \s.mj\p]\z&m<Dm9mcom-^Rz/^MV^-^^i^--f3^:r: 
%)96ii(c«pi:£L;ia:v^. isicaffl® 20 

rc§mms^itmm.mizj:-:>x\^^^^^^:iiifs.<. w- 

WtCttfflU-53P®»SSitg© 1 0 5 - 1 5 0%i&5^®S 
•5. ^JAt*T7 U *!y;>^ ;*fx;u©5pe«fflja<Ditg*<*?)i. 

mmt, m^ii'm2\z7r:-rii^fs.. jsw^sgo* , it^E 

1.4iniD. Rttg|5^^-CDS?$0.56miii<7)t"Oi^lJ®feODT^ 40 

■5, ±%ihu-i^m^^^miz7.-!fs-^ hm^mmL 
®. m?nt&m*^±\zrji^^v\zmip'r^:it^-v^ 

■5. 

[0 0 2 1] SA-r«>^if4i:bTtt. ae^. -feig, M 

^^cRNA^jgAbfc5PeifflBS(CC)l.^Tie«-r'57>^, ^A 
lCj£ffl-r-5)t'e^ ttcRNAICPS^-r^ feCDTlSTi < , DNA 
J&IXRNA, -&/i£bfe:tUzi*^i7U':t5^h'T$>oTt)^ 50 
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riAWibVi*^ #l'PI^-r^t)WTttfj:i.i. Sit, 

iPSiffliisoi^#^©*Biiiaif$s^wf-r^^ci6(cx->*iS';i' 

mty'i^^ )vti ^'^z'^ccm :^ 77\zm^-^n^ho)T' 
ttfiVi. «»JA«, ff:^, taK, ss, pH«©^ 

[0 0 2 2] hu-f9<D:rnziAnmxm(Dmmmm^m 
h w9»cM±«ffl±a«*7Ki4?&s§fcbfc«, la 

W}-^iit7i^w-^ws-^\2cDifi^m^mm^mi\zj:K)xm:^ 

ssi|sf*^A-rsipeiiiiflgi3w{ies:9i5£t-s c t*«»s 

[0 0 2 3] hU-r9*ifiS^®ii«lxab^i:#, xv'^ 

if ^ ^ nw-ri) c t T # ^ . 
[0 0 2 4] 7ii^^W}-^i2tmff^m-^n>§:mm&mi 

m^®^ec$>5s?Do5Ps«i3®'t>'ii^&aeT^A 

j^maitc^izmxu^m-^Aitim^mmioiB^xwsr^ 

b, ^ASgS5{c^SP$nfc«A«f605t«B?&5PSiMJIS® 
«®J;f9*3-r*MCflinfc#:M, fi3Jx.«»100miii#taST 

^k, ias^^k, mm.mt. mmmt. pmitmxsmm 
mn<D^m^zmxm<D^^t)mmiytz z. t b , 

ip,'^*^e.lS#4<£r^A-r^fi:BST<35, hU-fWSdmx 
ViSMJC*fbTSiS7^l^0«^A#fC!)i^WjS§f», a?«Sri9: 
^b. ±IE^^^nfcS?ST^Atf6S:fiJAbTSSif5f* 

-^fti±m$-t±-5o uMmx<Dtzmz\t. fiBjx.«±iB« 

5PS*fflSai saffilc® Aif 6*iJ^M b fefiB*^ e>0. ZmiiiT::? 
iC^AitSrTtf ?> t fc Z ttSiJ^«:fT 5 d t 

-S, iifflSg^cD^Atf6C?Sjl7i2®AgilS«, ^A-rsiS 
!f4Wffi^^^AWB«)lciOS:^j:0, iiH^^-T^^lt 
7jiT'#-5. Eiti^li©AgjiS35^S-r^^i:iMBS*lC/2:*<e. 

•r-5;ii*^^ia^^o^*^e.fcMSb^i. amis 

KF^lCmRNA^^Ab. MeMS-5gig$-&fctii©^JCtt, 




( 6 ) 



mmmm*^ &o. 02-0. \na<Dmm\z^>s:mA-r^ t.ffi 

<£*iJA-r^c:i:*ia* bl-i. fit, ^AB#ic3PSilflao 

A<Dfc«e)coRtrBi«, iMfla'\©aAft^icj$;i;T, mm 
■s. ^A^^^£Mtc(6j±$-&*;t«?)»c. mxm\t 

[0 0 2 5} mm<D^^mm.<Di--Aiimti.^m. 
^n*§i^m-rc:t'bT#s. 20 

[0 0 2 6] MtC, lt!|Sf«AI^®±gBJSAtf6XyC|pS 

#-ri?-r ^ t tc T±iH h ±(DiiLmtmmm-f 

[0 0 2 7] P5fe!SOlP«imig{C«eBRyt|IB 
NA^^Abfc^^. 5PS*fflSgW||BlCmRNAi&^AbfcJS 

■&teB«CDiRNA*^ALfc«^Ttt, ^^n<Dmm^m 
*»A-r-5S^fctt, asic^ALfc:&*ifi^7twit$g 

UT||®'^<^^A*^"5T*gT*5. a5-5l/i«, iHBSgWlt^ 
0>J^«ll®®*-, *fc«effl®*lcK!|sf*^Abfc 

h^^m^^nm-r^o ^L<tt. h^i^^^^a-t^esjic 

lit*4^A{4S1f$8SrJR#L, iR#$nfc1t$S*^?>. gW 

«-r^c:it)T'^^. c:ntcj;0@Afi:®o*<if*3^K 
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[0 0 2 8] ±fBCD«fi£(D$?B$r«gffl-r-5^:i:tc:<kl3. 

m±m§mmm<D^^iiLmRzfmmzm.n^mx-r^ z. 

mmmshmo:)9mmm^. mmz. t)^'D±miz±mr 

ffl bTi^^«5PS«©#^©{iMS.yfSia»ciS^Sr© 
AT-s;^Sfeffi«-r-5. 

[0 0 2 9] *^0^©^IMi&i5effl-r^^tlCctD. I*#5f 
«A5{i*«;^CC73J:^{C(S]±r^:it7!)^*5*^ofc. -TTi*? 
^tl;^f^(cJ;^^i|4^A©iiS^/&^;5:Vi«0'i:^^®« 

25^io«iiiatc:iSiisf$^A-r«fcje>fc*?)3o^^iSft*^*^ 

0, mx%mt. mB,^t:W^ti.rzm'^(D%m^xm 

lCEti^?&«A-r^fcJ6©f^K«t>r*^ 3 ^)-FB^,i:?a: 0 , 9 

xo^w^moim-^ \z mx<Dtz^ ic*^*^^ b#Fp1 {c^n 

% «^ IC «^B®«effl t' <t 0 5 JC±# Ix T90 % 

[0 0 3 0] t^oT. *^BJ©gMRZ^;^ffi^fl6^-r^ 
m^^^<D^m\zikn-t^^tts.<. i^80~ 
90%<D^ASS^A^»fi!c$n. *56HJJC<kO. feSi|8^5SA* 

#®*fji9$nyc^^®3Ps*fflBa$riS3ex«siiaf s c t 

T. *l«BJ«#^o^MRt;giia[^®gt*4cD^A7jt«|E 

[0 0 3 1] ^fc, ^■&(D^m'Bi.Tsmm\zUM^Mx\^ 

u.n^mx\^rz^m.'Si.i^mmzwi-r^Wf&^^mo)m 
m.u-^n^mxnmm^%d.m.\uitv^)m^¥i-rz 

ttfi-r^^^ (0 3) . 

[0 0 3 2] ^^\z. iit:t©ja?«$6.»cffi 

■xmx\^t:.mB.=f-t^zi-Y-t^m.&n<D^^m\zm 
•r^ifffifc#LT. 5PSfflfls<&ag5g3ittffijgr'5.ci<i:*i 

■&jtg^<£:ISi^<!:^#Ab. WfeXlim^t^^-r-SlPS 

mmL^%L^. ^<^n^^w^mx^^<Dmmh\^x. 

UMmxi^m^^m-t^ztii^x^^, ^mxMu^Wf 

m.B%mm\zi&B.^(DMx&^m'^\t. m-^mmn 
[0 0 3 3] u.n(Dmx%^iL\mmbm^. *^al 

gl4S:ffl^^TI5iBj-r-5, ^%mmx\t. :t'7>^7yS 




( 7 ) 



II 

^m&itytmBn (gfp) ©%s^*i^»ctx;5'5>s 

[0 0 3 4) ±tmm^m^rcmm. ^tM^timm^ 

f^f*, 24B#raiiij§ byJ:5peifflSg>Cjdt*488nni®^S:S8l* 
^^r-S. 5O7niii<Dffi7t<£^byc«ffl)ia*0J, ^7^2:%^ 

4Ta&i)o EI4(C^U;t<fc-5(C. BjCD$fflflgTtt< 85^© 
*fflS& (40jl>f34f@) *^t:7v^'5>JCJ^;«^bfc. "T^Sit^-^ 
85!l!t^±®aailglC hX:5' 5 d^^AT^T 

{CtS^S^bfjiA^-pfc (28®'4'27<@) , -rtit)^mi>X±<D 
iHBSa{Ct7.5'S>SS#:ae?di®AT^Ttii^tV>, O 

5 >s^#:ae^fe®AtFnTi.»2) tjj^ 

[0 0 3 5] ^:®Ci:*^e.Bje>*^:^ti'5{c, BW®ISiPf 

[0 0 3 6] J^CtC. h h'tX:S'5>S^*j£cRNA<£^Ab 

QJc07^fe(c=fcoTt#E.n;^c5PSM^^Sb. aS^gXtt 30 

[0 0 3 7] ±tBCC»*^?^lC»^|^gRtK;5te&iKfflb 
T, lpeaBflS{CtX^'5>S^#:cRNA<&^Af JICD 

[0 0 3 8] ae^® A®f^«. 24ii#r^RrtT5Pssifflii@ 40 

^^»A^<^^. 2 4li#W£;±igT. kX^5>g#^7!)t 

bfc e.n-55PSiffl8aro^m^i«:-««i]i;«ti 

a^tfetCctO. — eOmVlcH^-r^. C©J;c)?S:^ftTI' 
*3UT. 9PS*iBg^Ct7.:5'5>Sr^^;^:5^!|s^*^^JDfl> 

b, 5PSifflli@l^®W«e^?fi**fStt<kb. 'f?J->8it*^^ 

b, ^(Dmmm'^^m^-t^. ii®*fc«sffiicjtfe^ 50 
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^mxvtz9mmfi&(Dmmm^<D:k^^^it^vrzh(D 

^m5X'$>^o m5\z9r^Lfz^o\z, m&'f-mx^mz 

t3*0. ll®iciSe^&^Ab;t«^w:&d^ SHta 

smm^Am'bn^^itt^mstirz. 

[0 0 3 9] m-oT. 0iJA«llffi©*iCtX^'5>§^ 

<!tccRNA<&^A$nfciPSiaBiiS*att, tx^sxc^t-r 

«^S®^li-fe>-y-<i:bTfigfflrSJ:t5&«TSS. 

yt@pe*fflfla^-fe >+)-{cffl c t ^ s w t bTis^x« 
mmr^ctt^-^^^. m^m\z\t^B\zm^-^n^^ 

*5g|«tcJ:-3T#e>n-5lpeifflllSSr-t>ittbT 

[0 0 4 0] ±.fimm^m^tzmm.^ i^tz\t.±.%^m.m^ 

fflt^T, 9PS*fflflgl3tCkX:S'5>g«#:afi^31$#A 

■r*. E 6 c«ffii:wceB«c^A-rs»'&tfoiiTi2 

«bfco kX5'5>S^#:jieT^Aitf^^t. un^A 
T5P®*fflflSl 3IC b X iS' 5 >S##:32/&^5!:i-r ±fB 
Lmm\Z. t7.^5>§^«:ite^»ASf^^, 2 4^ 
raiEil±iliT» kX^'5>§#<*:32di5SSbfc<i:#^e.n 

:^3mmm.oimm&.^-mMmmum'^m\z^y) . -eo 
^ctx^'5>&^^fc^*5^33<&^^D-r•5t, ^^4'<^)t 
(Dif^Be^^A^fStt^kb, -i :i->m.f)^^^-r^rztb. m 

e)MB@13«t7.5'5>tC?^bTSme<)J^^^34€r^-r. b 

fflsf^ffl-r-5«5Si*^#ftb;a:Vifc«e), iP»iaBii@i3tibx 

^S' 5 > IC^ bTi&§ bfi Vi36. 
[0 0 4 1] fj^t)-^, b7>iS'5>§Sft:jfie?S:^A 

bfc9PS»iligftSCi|s4*^»nb. ^o«csiisj«:s:©wi^*m 

CliiTitT^^o t¥oT*l?HJ-e*-5ait*4®A^g5rffl<.i 

^ d t Tii#4o«A*fr b < r^9mmm.^:km\z 
±M-Q^^^o\zt£.-^tzz.ii'Qm±m9mm^^$>^^ 

^w. m.w\zK^^-r^')-^yY-^ x«*n:)©^rox^'j- 
-yifm\zm^^^:Lhti^°i^\zt^^fz, ■ff3.t}t>. nn 
mzm-u^w<nhiL-^m^^m(omx^'i=r\'K 

^£SCN$i±-l);ii:T-5-CDi^**lt«S5b. Xi7U-->i^ 

[0 0 4 2] Src. S'J<Dfflj^.i:bT. MSM^Sr^Sb 
T -5 IP SifflJja <£• O^-r * CI t J: o T5!31 b T 1/ i 

M*ffll'>T^A*ft*3!fJWb. ««JA«*llffitZl«*^f<£^A 



( 8 ) 
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[0 0 4 3] ^^ic, :^^m\z%^^m^mx\^tzi 

»SL<ttl8~22*CJC«-&, fil3irs:it*Wib 10 

[0 0 4 4] ±BB^^©ffi^tt#JClS^Sn-5t)OT« 

>&tT#^. COjg?aE©pH«7. 5TS.^. 

NaCl 9 6mM 

KCl 2mM 

CaCi, 1. 8mM 

MgCl, ImM 

HEPES 5 mM 

mWty>^'^^>'> 5 0Mg/ml 20 

tfJUf^if^-hU-i^A 2. 5mM 

^-->'J > 10 U/m 1 

X hU'yh-7'r->> lOxig/ml 

[0 0 4 5] Bg?g • ?^jilOfc«){CjfF)i75:#SgtUTtt, 
^g§2lF«g-Cifflia7!)tIt*S5Mg*{C^D)T^> g^KT^SM 

CD s ^ ^ ^ nj ;i CD tr n tc pfi s $ n -5 1. © f « 
Jg-o§«cD9»J5^J-aS*T'±te®^SK$:SI:fc-r 
^itTJWSbVi. «»l^«50BlcDa-:*;jl'^3.— 

ICtt. *«J100~2001®©5Pe«ffl)IS, »^ b<«*«)130~180 

1 <@ic*fLTj!?30. 3~o. 5mia* }c4i^-r-5*^. weaiia 
[0 0 4 6] m? iZT^TJ^i-oiz, u.m^mAvrz9mm 

fi. W4;^ffliS««!42*^S2Hc«^AcL, se)fc^«ro 

<^^^§§44tCAn^. ^1.^§i44(rfflS«45i|€:An. ^ 
[0 0 4 7] ;:(7):^ffilC<tO. |iti^2r^AL/i§pe« 



14 

5Pssfflfla^wr-ss2§2nc^#f (la 

3) . 

[0 0 4 8] jte^*^ALfc«^trtt5!S*T}C*?)2 

4 mmms.i}^*'' 0 . xips/Msso^^t uxtt^At* 7 
m^m^-t^tzit\z TOEOB^-v<D^mtm^iy^^i 

12 CD h U-T ^-fflVi^ :itxm 8 SiJ<D9Pe*fflBStc-r)V:>Ttt 

§mmm<Dmn^&iz^^^mz-o{,^Tit^^m^nm 

[0 0 4 9] 

mmz-''^<Dmmx^m&<^ uu^mxr^^itti-v 

^A^Ii*^*^l^ffiM©5PSSfflSS$:ffl)S/{i^-^;»:»»'i# 
^Ct^^T^-S. JPSiBSgKi^S, fe^t,i«ff*i»A^ 

\z^-oxm<bnit. ^^&miBi.zfmm\z^n=s:mxvrz 

3PS*ffiflSW*$:[Hl'Rb> *^Vi«|4i|8f^ASi*^iS!iEb 

xm^x\tmm-r^z.t^^Bjmx&^o jejc. ^Abfc 

[HlfficDffl^fiiKHj] 

[^1] *5!B^CDgSiKfi£EIS:55-r. 

[0 2 ] *^B^fcfieffl-r« h i^-foj^t^©— «aj$5^-r. 

[0 3] *^§gtCffifflf S^SgO-^^l^^t-o 
[04] 5P®ifflflgtcSAbfcGFP*^e«^7tco*Mi:. 
^^^Alc J; D bfc t X ^ 5 'J > h*J$:=g^ 

[0 5] afe^»A{4g (HffiXtSSH) t«85JS§:tc 

[06] t7.:5'5>-fe>-y— i:bT<D5Pe*fflflg«ffiffl«: 

[0 7] unm?^m<n9mmm<Dmm.:^m>s:m-rc 

1 : mmmm, 2 : ©JPffiSblSg, 3 : ^^.i^'-. 4 : J»A 
tf^ft^, 5 : ^A3Se. 6 : S&A$f, 7 : CCD*;^ 7. 
8 : 9 : h U-f , 10 : 11 : 

Ift^. 12 : 7k¥^^ffil^, 13:0PSSfflBS. 14 : M^Hiffl^ 
Sftie7K, 21 : ^§5, 22 : 7^)1. 23 : 31 : t 

X3'5>S^^*jBe^^, 32: bX^'5>S^#:, 33: k 
X:$'5>^-&^7fK*^. 34: tX^5>j^;§ , 
35 : k7.:$'5>S:^SZ3:l.>K*4. 36 : t7>:$'5>f&^ 

(Tib) . 41 : 7.:^^ 42 : ffl^affliSIB*, 43 : tri 
^4^®. 44 : n^SS, 45 : li-gl** 




m4] 









40 


34 




28 


I 





(sDint.ci.' mnvm 

C 1 2 Q 1/02 



F I r-7D-h* (##) 

C12N 15/00 A 

F^— 4B024 AAll AA20 BA80 DA02 GA12 
HAH 

4B029 AA09 AA25 BBIl CC03 HA07 
4B063 QAOl QA18 QQ20 QR72 QR80 
4B065 AA90X ABOl AC14 BA04 
CA46 



